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Abstract: Data in Indonesia the death rate from burns is still high at around 40%, mainly
caused by severe burns. The most potential medicinal turmeric plant is its rhizome, which
contains the phenolic compound curcumin and essential oils. Some of the benefits of
turmeric antioxidants, anti-inflammatory, anti-cancer, acetylcholinesterase activity
inhibitors, anti-fungal, and anti-bacterial. This study aims to find out the phytochemical
content and effects of Turmeric Essential Oil Ointment (Curcuma longa Linn) in curing
grade Il burns in Wistar rats (Rattus norvegicus). This type of research is experimental
with a pre-post approach and post-test control group design. The study was conducted at
Riwandi Pet Shop and Animal House March-May 2021. The research sample is turmeric
(Curcuma longa) obtained from a traditional market in the city of Medan and identified in
herbarium Medanese (MEDA), Laboratoirum Taxonomy of Plants, Department of Biology,
Faculty of Mathematics and Natural Sciences (FMIPA), University of North Sumatra,
Medan. The test animal is a Wistar strain rat with as many as 20 tails divided into 4
treatment groups, so each group consists of 5 rats. The results of the study contained
significant differences in the epithelial period of the standard group, 10% turmeric
ointment and 15% against the control group. However, in the turmeric ointment group and
the standard group, there was no difference in epithelialization periods. This is evident
from the value P < 0.05 (Value P = 0.029). The healing effects of burns possessed by
Turmeric ointment are both 10% and 15% and nebacetin ointment as standard shows
significant differences. Where the wound contraction rate of turmeric ointment is 15%
better than nebacetin ointment as standard. But in both turmeric ointments, both 10% and
15% and nebacetin ointment as standard did not show significant differences in the
parameters of the epithelial period.
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l. Introduction

The World Health Organization (WHO) notes that burns cause about 195,000 deaths
in Indonesia each year. The prevalence of injuries increases every year, burns rank sixth
cause of unintentional injury (unintentional injury) after a fall, motorcycle, and others
(Badan Penelitian Dan Pengembangan Kesehatan Kementerian Kesehatan RI 2013). In
2008, more than 410,000 burns occurred in the United States, with about 40000 requiring
hospital treatment. In India, more than 1 million people suffer burns each year (Fitria,
Saputra, and Revilla 2014). Until now, burns are still a chor for clinical nurses as severe
burns have led to high postburn morbidity. Data in Indonesia the death rate from burns is
still high at around 40%, mainly caused by severe burns (Mutia 2015).

Combustion is an injury as a result of direct contact or exposure to sources of heat
(thermal), electricity, chemicals, or radiation (Tutik Rahayuningsih 2012). Based on depth,
burns are divided into 4 types: superficial (degree 1), deep partial-thickness (degree 2),
full-thickness (level 3), and level 4 (Hakim 2020). Burns can usually be prevented, and
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different treatments are applied based on the severity of the burn. Sometimes, ointments,
creams, biological and nonbiological dressings, and antibiotics are recommended levels 2,
3, and 4 burns, while misuse of such drugs can increase the risk of antibiotic resistance and
fungal infections, even slowing wound healing and increasing the depth of burns (Avni et
al. 2010).

The most potential turmeric plant as a remedy is its rhizome. The turmeric rhizome
contains phenolic compounds, one of which is curcumin (Nabofa et al. 2018). In addition
to curcumin compounds, in the rhizome turmeric also contains essential oil (Safwan,
Yuliani, and Pramono 2014). Some of the benefits of turmeric from the results of the
research are turmeric is antioxidant (Wanninger et al. 2015); (Razavi 2021), anti-
inflammatory (Manarin et al. 2019); (Setiadi, Khumaida, and Wahyuning Ardie 2017);
(Kocaadam and Sanlier 2017), Anti-cancer (Hartati 2013); inhibitor of acetylcholinesterase
activity (Safwan et al. 2014), Anti-fungal and anti-bacterial (Nadifah, Farida Muhajir, and
Retnoningsih 2018), larvisidal mosquito Ae. Aegypti (Panghiyangani 2010). Based on
background, researchers are interested in conducting research aimed at finding out the
phytochemical content and the effects of Turmeric Essential Oil Ointment (Curcuma longa
Linn) in curing grade Il burns in Wistar rats (Rattus norvegicus).

I1. Review of Literature

Turmeric with the scientific name Curcuma longa Linn is one of the spice plants
and is also a medicinal plant (Ariani 2017); (Sabale, Modi, and Sabale 2013). The main
compound of turmeric is curcumin (Nabofa et al. 2018). Turmeric rhizome contains 1.5-
2.5% essential oil, curcumin, resin, oleoresin, curcumin deoxy, and curcumin
bisdesmetoction. Tumeron, karvakrol, a-felandren, and terpinolen are the constituents that
make up the most essential oils in several varieties of turmeric (L.A. Usman 2009).
Among these active ingredients, which act as antimicrobials, such as to inhibit the per-
plant fungus Candida albicans, are curcumin, flavonoids, and essential oils. Curcumin and
essential oils can be obtained through the cold extraction process (maceration) with 96%
ethanol. In addition to using extraction, essential oils in turmeric rhizomes can also be
obtained through distillation (Zorofchian Moghadamtousi et al. 2014). The National
Cancer Institute has clarified that turmeric plants are non-toxic, even at high doses, so
they are recognized as safe ingredients (GRAS=Generally recognized as safe) (Itokawa et
al. 2008). The skin is part of the integumental system there are three main layers of skin:
epidermis, dermis, and hypodermis (subcutaneous fat). The focus of this topic is on the
skin layer of the epidermis and skin. Skin appendages such as sweat glands, hair follicles,
and sebaceous glands are in-depth reviewed elsewhere (Kalangi 2014).

I11. Research Methods

This type of research is experimental with a pre-post approach and post-test control
group design. The study was conducted at Riwandi Pet Shop and Animal House from
March to May 2021. Research samples of turmeric plants (Curcuma longa) were obtained
from traditional markets in the city of Medan and identified in the Herbarium Medanese
(MEDA), Laboratoirum Taxonomy of Plants, Department of Biology, Faculty of
Mathematics and Natural Sciences (FMIPA), University of North Sumatra, Medan.
Animal samples tried in this study are Wistar strain rats as many as 20 male Wistar rats
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(Rattus norvegicus) divided into 4 treatment groups so that each group consists of 5 rats
(Setyopuspito Pramitaningastuti 2017).

3.1 Tool
Maceration vessels, knives, rotary evaporators, water handlers, gel containers, stirrer
rods, plates measuring 2 x 2 cm.

3.2 Material
Turmeric, aquades, lanolin, solid paraffin, Cetostearyl alcochol, white vaseline, gauze,
oil paper, filter paper, Immz2-sized paper, oil paper, nebacetin ointment®.

3.3 Research Procedure

As much fresh turmeric (200 grams) is methylated by Hydro-distillation process for 4
hours at 800C, the remaining water residue in the distillation results is removed by inserting
anhydrous sodium sulfate, which is then filtered to obtain the oil (Negi, Bisht, and Kandari
Negi 2012).

As for the calculation of turmeric oil yield (Curcuma longa).

Yield (%) = Curcuma longa Turmeric Essential Oil) x 100%
Sample Time Kuyit Curcuma longa)

3.4 Manufacture of Ointment Preparations from Turmeric Essential Oil (Curcuma
longa)

The various materials used are heated according to the melting point of each material.
Formulations are made with varying concentrations as shown in the following table:

Table 1. Topical Preparation Formulations of Each Ointment

Material Name Ointment  Turmeric Turmeric
base Essential Oil Essential Oil
Turmeric Essential Oil (Curcuma - 1ml 1.5ml
i_anol\in 2.59 2.59 2.59
Solid paraffin 2.5¢ 2.5¢ 2.5¢
Cetostearyl alcochol 2.5¢ 2.5¢ 2.5¢
White vaseline 42.59 42.59 42.59

3.5 Testing on Animal Trials

All animals try to do the need to use a modified electric solder with a round-shaped
tip and then touched on the dorsal part of the rat for 10 seconds, before doing the needs of
the rats dianastesi using ketamine (50 mg / kg i.m) that has previously been satisfied.
Before continuing with the sampling of extract gels and controls, different tests are carried
out to assess the degree and extent of the grade Il burn (Thakur et al. 2011);(Verma
et al. 2012).

As for the treatment given to 24 wistar rats as tried animals that are divided into
groups as in the table below:

Table 2. Perpetrators in the Trial Group
Group Treatment
Control In this group only given the base of ointment
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Standard In this group is used Nebacetin Ointment which is
generally used in the treatment of burns.

Turmeric  Essential  Qil  Saleb In this group is given turmeric essential oil
(Curcuma Longa) 10% ointment (Curcuma longa)10%

Turmeric  Essential  Oil  Saleb In this group is given turmeric essential oil
(Curcuma Longa) 15% ointment (Curcuma longa)15%

Each treatment of each group of mice was carried out on the day that the need was
carried out on the mice until the release of the eschar. Burns evaluation is carried out
every 2-4 days, with aspects evaluated from the healing activities of the burn including
wound contration and epithelialization periods (Thakur et al., 2011). Wound contration is
measured by displacing the diameter of the wound using a ruler, then wound contraction is
calculated by the following formula (Verma et al. 2012); (Thakur et al. 2011):

Wound Contraction (%) = (Initial wound size — the size of the wound on a specific day) x
100%

Size of the wound on a specific day

The epithelialization period is measured by calculating the length of time eschar is
removed to escape, during which the epithelial period is calculated in the day (Thakur et
al. 2011); (Verma et al. 2012). The statistical analysis used in the study was a one-way
Anova test, followed by a post-hoc test. Before another test is done descriptive analysis of
wound contraction and epithelial period. If the data in this study is distributed abnormally, then
there will be a transformation of the data so that the data is distributed normally.

IV. Discussion
4.1 Characteristics of Essential Oils
Characteristics of essential oils evaluated in the study include the initial weight of the
rimbang, the weight of the resulting essential oil, the volume of essential oils, and the yield.

Table 3. Characteristics of Turmeric Essential Oil (Curcuma longa Linn)

Parameters Massive
Early Weight of Rimbang (gr) 1000 gr
Weight of Essential Oil (gr) 2.54 gr
Volume of Essential Oil (ml) 2.5 ml
Yield (% v/b) 0.25%

From the table data above can be seen from 1,000grams of turmeric period (Curcuma
longa Linn) used after distillation was found as much as 2.5 ml of turmeric essential oil
(Curcuma longa Linn). Until it found a yield value of 0.25%.

4.2 Turmeric Phytochemical Screening (Curcuma longa Linn)

Turmeric used in this study conducted a phytochemical screening test to find out the
phytochemical content of turmeric samples (Curcuma longa). The results of the screening can
be seen in the table below.
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Table 4. Turmeric Phytochemical Screening Results (Curcuma longa Linn)

Phytochemicals Test Method Result
Alkaloid Dragendorff +
Steroid Maeyer +
Salkowsky -
Saponin Aquadest -
Aquadest + Alkohol 96% -
Flavonoid FeCl3 5% +
NaOH 10% )
Tannins FeCl3 +

From the results of phytochemical screening in fresh samples of turmeric (Curcuma
longa Linn) found phytochemical content in the form of alkaloids, flavonoids, and tannins.
The results of the study in line with those conducted by Maulidya and Sari (2016) in Cobra
(2019), stated that the content of turmeric rhizomes consists of alkaloid compounds,
flavonoids, and tannins (Cobra 2019). Different from the results of the study (Lia
Fikayuniar, Neni Sri Gunarti, and Mellya Apriliani 2019), where the results of his
research with phytochemical tests, in the simplisia rhizome turmeric showed positive
results in alkaloids, flavonoids and terpenoids. While in ethanol extract turmeric rhizomes
showed positive results in alkaloids, flavonoids, phenols, terpenoids, and tannins.
Undetectable phenol and tannin compounds in simplisia can be caused by the polar
differences of the solvents used with those compounds. According to (Sirwutubun et al.
2016), solvents can extract compounds that have the same polarity or similar to the
polarity of the solvent used.

4.3 Wound Healing Activities

From table 5 data it can be seen that the wound contraction parameter data on day 6
and day 9 shows a normal data distribution, so the analysis of data used for other tests is
One Way Anova followed by Post Hoc Test Tukey HSD. Meanwhile, other parameters
show an abnormal distribution of data so that different tests used are kruscal-wallis and
mann-whitney tests.

Table 5. Results of Data Normality Analysis on Burn Healing Parameters

Wound Healing Parameters P-Value
Wound Contraction on Day 3 0.021
Wound Contraction on Day 6 0.322
Wound Contraction on Day 9 0.056
Wound Contraction on Day 12 0.035
Wound Contraction on Day 14 0.003

Epithelial period 0.002
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4.4 Wound Contraction
As one of the parameters of wound healing the test results differ from wound
conctraction in each treatment group shown in the following table.

Table 6. Results of analysis of One Way Anova and Kruskal-Wallis with Wound
Contraction as Wound Healing Parameters in The Treatment Group

Wound Contraction

Observation Control Standard Turmeric Turmeric P-Value
Time Essential Oil Essential Oil
Ointment Ointment
(10%) (15%)

Day -3 3.73 (8.13) 0.06 (8.70) 13.64 (25.91) 10.71 (15.91) 0.007**
Day -6 9.36 £5.21 18.72 + 10.54 30.08 + 7.88 35.67 +7.58 0.000*
Day -9 7.59 £7.92 35.91 + 8.05 46.95 £ 6.55 51.42 +8.92 0.001*
Day -12 9.52 (29.17) 55.56 (20.71) 63.64 (21.75) 66.67 (8.96) 0.023**
Day -14 28.57 (37.50) 82.61 (42.46) 77.27 (13.64) 89.29 (3.64) 0.014**

* The data presented in Mean + SD and Value P are found from the results of One Way Anova analysis. **Data
presented in Median (Range) and Value P is found from kruskal-wallis analysis.

From the table data above it can be seen that the P value of each test at each
observation time < 0.05, this shows that there is a significant wound contraction difference
between each group at each unit of observation time. However, in the analysis of the
different tests are not clearly explained between which groups there are significant
differences. Therefore, the analysis continued with the Tukey HSD and Mann-Whitney
Post Hoc Test to compare two groups at each unit of observation time so that it is known
between which groups the difference in wound contraction is significant. The results of the
analysis can be seen in the following table:

Table 7. Tukey HSD and Mann-Whitney's Post Hoc Test Analysis of Wound Contraction
from Each Treatment Group

Observation

Time Treatment Group P-Value
Day-3* Control Standard 0.522
Standard Turmeric Essential Oil 0.008***
Turmeric Ointment 10% 0.008***
Essential Oil Turmeric Essential Oil 0.522
Ointment Ointment 15% 0.008***
10% Control 0.008***
Turmeric Turmeric Essential Oil 0.008***
Essential Oil Ointment 10% 0.008***
Ointment Turmeric Essential Oil 0.691
15% Ointment 15% 0.008***
Control 0.008***
Standard 0.691
Turmeric Essential Oil
Ointment 10%
Turmeric Essential Oil
Ointment 15%
Day -6** Control Standard 0.290
Standard Turmeric Essential Oil 0.004***
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Observation

. Treatment Group P-Value
Time
Turmeric Ointment 10% 0.000***
Essential Oil Turmeric Essential Oil 0.290
Ointment Ointment 15% 0.155
10% Control 0.020***
Turmeric Turmeric Essential Oil 0.004***
Essential Oil Ointment 10% 0.155
Ointment Turmeric Essential Oil 0.697
15% Ointment 15% 0.000
Control 0.020***
Standard 0.697
Turmeric Essential Oil
Ointment 10%
Turmeric Essential Oil
Ointment 15%
Hari Ke-9** Control Standard 0.000***
Standard Turmeric Essential Oil 0.000***
Turmeric Ointment 10% 0.000***
Essential Oil Turmeric Essential Oil 0.000***
Ointment Ointment 15% 0.161
10% Control 0.031***
Turmeric Turmeric Essential Oil 0.000***
Essential Oil Ointment 10% 0.161
Ointment Turmeric Essential Oil 0.808
15% Ointment 15% 0.000***
Control 0.031***
Standard 0.808
Turmeric Essential Oil
Ointment 10%
Turmeric Essential Qil
Ointment 15%
Hari Ke-12* Control Standard 0.008***
Standard Turmeric Essential Oil 0.008***
Turmeric Ointment 10% 0.008***
Essential Oil Turmeric Essential Oil 0.008***
Ointment Ointment 15% 0.220
10% Control 0.056
Turmeric Turmeric Essential Oil 0.008***
Essential Oil Ointment 10% 0.220
Ointment Turmeric Essential Oil 0.311
15% Ointment 15% 0.008***
Control 0.056
Standard 0.311
Turmeric Essential Oil
Ointment 10%
Turmeric Essential Oil
Ointment 15%
Hari Ke-14* Control Standard 0.008***
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Observation

Time Treatment Group P-Value
Standard Turmeric Essential Oil 0.008***
Turmeric Ointment 10% 0.008***
Essential Oil Turmeric Essential Oil 0.008***
Ointment Ointment 15% 0.221
10% Control 0.032***
Turmeric Turmeric Essential Oil 0.221
Essential Oil Ointment 10% 0.008***
Ointment Turmeric Essential Oil 0.008***
15% Ointment 15% 0.008***

Control 0.032***
Standard 0.008***

Turmeric Essential Oil
Ointment 10%

Turmeric Essential Oil
Ointment 15%

* The P value is derived from the results of Mann-Whitney analysis between each group. **The P value is found from the results of the
Tukey HSD Post Hoc Test analysis between each group. There is a significant difference between groups compared to the signification
of the value P < 0.05

From the table data above it can be seen that there are significant differences in
wound contraction between the control group and the other group. Meanwhile, between the
standard group and the group given turmeric ointment at all times of observation found a
significant difference in the magnitude of wound contraction. Meanwhile, the change in
the concentration of Turmeric ointment to the large difference in wound contraction is
insignificant at the beginning of the observation time, but the wound contraction difference
between Turmeric ointment 5% and 10% begins to be observed on the last day of
observation, namely on the 14th day.

4.5 Epithelial Period

In addition to wound contraction, another parameter that is also evaluated in
assessing burn healing is the epithelial period, the results of different tests from the
epithelialization period of each treatment group can be seen in the table below.

Table 8. Results of Epithelial Period Comparison in Each Treatment Group

Treatment Group Epithelial period * P-Value
Control 22 (2)2
Standard 18 (2)b

Turmeric Essential Oil 0.029

Ointment 10%

Turmeric ~ Essential Oil 20 (2)b
Ointment 1504

* Data is presented in Median (Range). Different lowercase letters in the same column show a significant difference in the value of P
< 0.05.

20 (2)P

From the table data above it can be seen that there are significant differences in the
epithelial period of the standard group, turmeric ointment 10% and 15% against the control
group. However, in the turmeric ointment group and the standard group there was no
difference in epithelialization periods. This is evident from the value P < 0.05 (Value P =
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0.029). Based on the results of the above study, it can be seen that there are significant
differences in the wound contraction parameters and epithelialization periods of each
treatment group.

Wound healing is a complex biological process that results in the recovery of
integrity tissues. Physiologically, the wound healing process can be divided into four
glutting values of hemostasis, inflammation, proliferation and tissue rermulelling. Many
factors are known to slow wound healing, namely malnutrition, hypoxia.
Immunosuppression, chronic diseases and post-surgical conditions. It is very important for
the surgeon to understand the physiological processes involved in wound healing to
maximize the patient's morbidity from the delayed wound healing process (Phillips 2000);
(Young and McNaught 2011).

The results of this study are supported by the results of the study (Muthia Milasari
2019), who conducted research on the effect of yellow turmeric extract ointment on the
healing of sores in white rats (Rattus norvegicus). The results showed significant
differences in 5 groups (P<0.05). There are differences in the results of the study between
the treatment groups (Ointment Extract. Yellow Turmeric 10%, 20% and 30%) and
positive control group (10% povidone ointment) and negative control (ointment base)
showed the treatment group healed wounds faster than the control group. The conclusion is
that the administration of yellow turmeric extract ointment 10% has the best effect in
speeding up wound healing.

Also supported by the results of winarsih research, et al (2012), turmeric extract gel
can reduce inflammation in the healing process of hyperglycemic back wounds (Winarsih,
Wientarsih, dan Sutardi 2012). The enzyme content in Curcuma longa helps remove dead
cells on the surface of the skin's epidermis damaged by wounds and amino acids can help
regenerate cells very quickly. The content of vitamin A in turmeric can stimulate collagen
formation so as to trigger recapitalization. Vitamin A and Vitamin E can also speed up the
recapitalization process by increasing blood flow to damaged cells so that the process of
restoring damaged epithelial cells is faster (Fitriani 2014). Vitamin C plays a role in cell
differentiation, collagen synthesis, and increased proliferation of fibroblasts. In addition,
vitamin C can also boost the immune system. This good immune state can improve the
function of the immune system, so it can increase proliferation. Saponins are steroids or
triterpenoid glycosides that play an important role in human and animal health. Saponins
can trigger vascular endothelial growth factors (VEGF) and increase the number of
macrophages migrating to the wound area thereby increasing the production of cytokines
that will activate fibroblasts in wound tissue. Curcumin modulates the expression of TGF-
B promotes collagen, fibrontin, and proteoglycan formation and stimulates the proliferation
of fibroblasts (Akbik et al. 2014); (Budiman et al. 2015).

Tannins contain astringents to stop bleeding, speed up wound healing and reduce
mucous membrane inflammation and regenerate new tissue. In addition, tannin content has
antibacterial abilities. Tannin content accelerates wound healing with several cellular
mechanisms, namely cleaning free radicals and reactive oxygen, increasing wound closure,
and increasing the formation of capillary blood vessels and fibroblasts. Flavonoids in
turmeric (Curcuma longa) serve as antioxidants, antimicrobials, and also anti-
inflammatory wounds. Flavonoids can help wound healing by increasing collagen
formation, lowering tissue edema, and increasing the number of fibroblasts (Budiman et al.
2015).
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V. Conclusion

The results of phytochemical screening in Turmeric found phytochemical content in
the form of flavonoids, alkaloids, and tannins. The healing effects of burns possessed by
Turmeric ointment are both 10% and 15% and nebacetin ointment as standard show
significant differences. Where the wound contraction rate of turmeric ointment is 15%
better than nebacetin ointment as standard. But in both turmeric ointments both 10% and
15% and nebacetin ointment as standard did not show significant differences in the
parameters of epithelial period.
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